Summary Methods to quantitate changes in plasma volume based on changes in the hematocrit, which have been widely used in human subjects and large animals, were tested in small animals, such as rats. A modified equation was derived for application of the hematocrit method to small animals. The equation for C(n) is also given by where n is the number of sampling, RCVi is the red cell volume added or withdrawn at a given time, and n-1ƒ° i=1 ƒ¢ RCVi is the sum of loss or gain of red cells. From
(1), (2) and (3), P(n) can be expressed as follows : (5) and continuous lines show the value measured by the dilution method. In the infusion group, saline amounting 25 % of the blood volume was infused rapidly and in the shedding group, 25 % of the whole blood was shed rapidly. values for plasma and red cell volumes. Figure 2 shows the relationship between the calculated values and the measured values for the plasma volume in the control, infusion and blood shedding groups. A regression line with a highly significant correlation (Y=1.01 X-0.03; r=0.993, p<0.001) suggests that there is no difference between the two methods.
Beaumont's equation is convenient and practical for estimating changes in plasma volume. But, the equation can be used only when the red cell volume is constant. In a small animal such as the rat, repeated blood samplings cause a reduction of red cell volume, and the plasma volume calculated with Beaumont's equation does not agree with the value determined by the dilution method. When the changes in blood volume was within 3 %, the calculated values with Beaumont's equation were almost equal to the values determined directly. On the other hand, when this method is applied repeatedly in a small animal the red cell volume sampled or modified by shedding easily surpasses the critical level of 3 %. Nevertheless, with the use of the present correction term, the effect of changes in red cell volume becomes negligible as shown in Figs. 1 and 2.
